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DEVELOPMENT MECHANISMS

OF EMBEDDED FINANCE SERVICES

IN COMMERCIAL BANKS OF
UZBEKISTAN BASED ON OPEN BANKING

Khurramova Fotima Bakhodir qizi

Denau Institute of Entrepreneurship and Pedagogy
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Abstract. The rapid digital transformation of the banking sector has accelerated the development of
innovative financial service models. In this context, Open Banking and Embedded Finance have become key
instruments for improving the efficiency, accessibility, and competitiveness of commercial banks. The study aims
to assess the development prospects of Embedded Finance services in the commercial banks of Uzbekistan
based on Open Banking principles and to formulate practical recommendations for their implementation.
The theoretical foundations of these concepts are examined, international experience is analyzed, and the
opportunities and challenges associated with integrating innovative financial solutions into Uzbekistan’s
banking sector are evaluated. Comparative and systematic analysis methods are employed to identify effective
approaches to digital banking development. Particular attention is given to strengthening cooperation among
commercial banks, fintech companies, and digital platforms in order to develop customer-oriented financial
ecosystems and expand the range of modern banking services.

Keywords: Open Banking, Embedded Finance, fintech ecosystem, digital transformation, commercial
banks, open APIs, Banking-as-a-Service (BaaS), digital financial services, financial innovation, banking
ecosystem.

AHHoTauusa. CtpemutensHas undpoBas TpaHcdopmaLms 6aHKOBCKOro cekTopa CnocobCTBYET pa3BUTUIO
WNHHOBALMOHHbLIX MOAENEN NPpefoCcTaBneHns UHAHCOBLIX YCnyr. B atux ycnosusix TexHonorun Open Banking
n Embedded Finance cTaHOBATCA BaXXHbIMW UHCTPYMEHTaAMU MOBbILIEHUS 3O(EKTUBHOCTN, OOCTYNHOCTU U
KOHKYPEHTOCMOCOBHOCTM KOMMepYeckmx 6aHkoB. Llenb nccrnenoBaHUsi 3aknioyaeTcs B aHanuse nepcrnekTus
pa3suTus ycnyr Embedded Finance B kommepyeckux 6aHkax Y3bekmctaHa Ha ocHoBe npuHuunos Open Banking,
a Takke B paspaboTke MpaKTUYeCKMX pekoMeHOauMn No ux BHeApeHuio. PaccmaTtpuBalotcs TeopeTmyeckune
OCHOBBbI JaHHbIX KOHLENLWIA, aHaNM3npyeTcs MexxayHapoaHbIN ONbIT Y OLEHNBAKTCS BO3MOXHOCTU U Mpobnembl
NHTErpaLmmn NHHOBALMOHHbIX (PUHAHCOBBIX peLleHnn B BaHKOBCKUA cekTop Y3beknctaHa. [na onpeaeneHus
3(PPEKTUBHBIX MOOXOA0B K Pa3BUTUIO LM POBOro 6aHKMHra NpMMEHeHbI METOAbI CPABHUTENBHOIO U CUCTEMHOTO
aHanmsa. Ocoboe BHMMaHue yaeneHo pasButuio COTPYAHMYECTBA MeXOy KOMMepYeckuMn 6aHkamm, UHTEX-
KOMMaHUSIMU 1 LMpoBbIMM NnaThopmMamm B LeNsx OpMUPOBaHUS KITMEHTOOPUEHTUPOBAHHBLIX (PMHAHCOBLIX
9KOCMCTEM U pacCLUMPEHUSA CMEKTPa COBPEMEHHbBIX BAHKOBCKMX YCHYT.

KntoueBbie cnoBa: Open Banking, Embedded Finance, FinTech-akocuctema, LundpoBas TpaHcopmauus,
KoMmmep4deckue OaHku, oTkpbiTble API, Banking-as-a-Service (BaaS), undpoBble uHaHCOBbLIE YyCryru,
dUHaHCcOBbIE HHOBALMK, BaHKOBCKasi akocucTema.

INTRODUCTION

The rapid development of digital technologies has significantly transformed the global financial services
market. Traditional banking models are gradually shifting toward digital ecosystem-based approaches due
to increasing customer demand for fast, convenient, and personalized financial services, the expansion of
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fintech companies, and the development of platform-based business models. One of the major trends in
the modern financial sector is the integration of banking services into digital platforms through the Open
Banking and Embedded Finance models. Open Banking enables secure data exchange among banks,
fintech companies, and third-party service providers through Application Programming Interface (API)
technologies. Embedded Finance allows financial services to be directly integrated into digital platforms,
such as e-commerce systems and mobile applications, thereby providing customers with seamless access
to financial products and services.

The development of Embedded Finance is driven by the advancement of API technologies, growing
consumer demand for digital services, regulatory support, and the expansion of ecosystem-based business
models. International experience demonstrates that Open Banking-based Embedded Finance models
strengthen cooperation among banks, fintech companies, and digital platforms, thereby contributing to the
creation of innovative financial products and enhancing the efficiency of financial services.

In Uzbekistan, the digital transformation of the banking sector and the development of modern financial
technologies have become important priorities of the country’s economic reforms. The Presidential Decree
of the Republic of Uzbekistan No. DP-6079', dated October 5, 2020, “On Approval of the Strategy ‘Digital
Uzbekistan — 2030’ and Measures for Its Effective Implementation,” identifies the development of digital
infrastructure, the introduction of digital technologies, and the expansion of electronic services as key priorities
[1]. Furthermore, the Presidential Decree of the Republic of Uzbekistan No. DP-59922, dated May 12, 2020,
“On the Strategy for Reforming the Banking System of the Republic of Uzbekistan for 2020-2025,”
emphasizes accelerating the digital transformation of commercial banks, introducing innovative technologies,
and improving modern banking services [2].

Currently, commercial banks in Uzbekistan are actively developing mobile banking, remote banking
services, electronic payment systems, and fintech solutions. At the same time, the effective implementation
of Embedded Finance services based on Open Banking principles requires the further development of
bank—fintech cooperation mechanisms, API infrastructure, data security, and the regulatory framework.
The Law of the Republic of Uzbekistan No. LRU-578%, “On Payments and Payment Systems,” provides
an important legal basis for the development of digital payment infrastructure and innovative financial
services [3].

Despite the growing importance of digital financial ecosystems, the development mechanisms of Embedded
Finance services based on Open Banking principles in Uzbekistan’s commercial banking sector offer broad
opportunities for further scientific research and practical application. Therefore, analyzing these mechanisms,
examining international experience, and developing practical recommendations for their implementation
constitute important scientific and practical objectives.

LITERATURE REVIEW

The acceleration of digital transformation processes has led to the emergence of new business
models in the financial services market. In particular, the concepts of Open Banking and Embedded
Finance have been widely studied in the scientific literature as important directions for the development
of modern banking systems. Research in this field primarily focuses on the transition of banks from
traditional closed service models to open digital ecosystem-based models, the integration of financial
services through API technologies, and the development of cooperation mechanisms between banks and
fintech companies.

Zachariadis and Ozcan analyzed the concept of Open Banking as a new financial ecosystem based on
open API technologies. According to the authors, open APls enable the integration of banking services with
third-party service providers, thereby creating opportunities for the development of platform-based business
models in the financial services market [4]. The researchers emphasize that Open Banking transforms the
competitive environment of the banking sector, encourages innovation, and creates new opportunities for the
development of financial services.

Gomber, Koch, and Siering examined the development of digital finance and fintech, noting that digitalization
is fundamentally transforming the processes of providing financial services. According to their findings, fintech

IQTISODIYOT 9OKOHOMHUKA ECONOMY

1 Presidential Decree of the Republic of Uzbekistan No. DP-6079, dated October 5, 2020, “On Approval of the Strategy ‘Digital Uzbekistan — 2030’
and Measures for Its Effective Implementation,”: https://lex.uz/docs/7008256

2 Presidential Decree of the Republic of Uzbekistan No. DP-5992, dated May 12, 2020, “On the Strategy for Reforming the Banking System of the
Republic of Uzbekistan for 2020-2025,”: https://lex.uz/en/docs/6972970

3 The Law of the Republic of Uzbekistan No. LRU-578, “On Payments and Payment Systems,”: https://lex.uz/docs/-4575786
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technologies, digital platforms, and emerging business models require financial institutions to reconsider their
traditional approaches to service delivery and business development [5].

The role of regulatory and legal factors in the development of Open Banking has also been widely
discussed in academic research. In particular, the Payment Services Directive 2 (PSD2), adopted by the
European Union, represents an important regulatory framework aimed at ensuring secure access to payment
account information, expanding the participation of third-party providers in financial markets, and promoting the
development of open API infrastructures [6].

Research on the concept of Embedded Finance explains this model as the integration of financial services
into non-financial digital platforms. According to this approach, payment services, lending, insurance, and
other financial products are provided not through separate banking channels but directly within e-commerce
platforms, mobile applications, and other digital ecosystems used by customers.

Stefanelli, Manta, and Toma analyzed the transformation of banks’ roles in the context of digitalization and
highlighted that the traditional role of banks as financial intermediaries is evolving. The authors demonstrated that
banks are developing new service models through API technologies and cooperation with fintech companies,
thereby becoming active participants in digital financial ecosystems [7].

Studies on APIl-based integration mechanisms identify APls as a key technological infrastructure that
enables secure data exchange between banks and external digital platforms. Through API technologies, banks
can establish cooperation with fintech companies, accelerate the development of innovative financial products,
and provide customers with more personalized financial services [8].

Thus, the analysis of the existing scientific literature demonstrates that extensive international
research has been conducted on Open Banking, fintech, and digital banking services. At the same time,
the development mechanisms of Embedded Finance services based on Open Banking principles in the
context of commercial banks in Uzbekistan provide broad opportunities for further scientific research. In
particular, issues related to bank—fintech cooperation models, the application of API infrastructure, and the
development of organizational and economic mechanisms adapted to the national banking system offer
promising directions for future scientific investigation. These research opportunities further confirm the
relevance of the present study.

RESEARCH METHODOLOGY

This study employs systematic analysis, comparative analysis, scientific abstraction, and generalization
methods to examine the mechanisms for developing Embedded Finance services based on Open Banking
principles in the commercial banks of Uzbekistan. The theoretical foundation of the research is based on the
scientific works of domestic and foreign scholars in the fields of Open Banking, Embedded Finance, fintech
ecosystems, and the digital transformation of the banking system.

During the research process, the development experience of Open Banking and Embedded Finance
models in developed countries and the possibilities for their application in the banking system of Uzbekistan
were analyzed using a comparative approach. In addition, cooperation mechanisms between banks and fintech
companies, opportunities for the application of API technologies, and the factors influencing the development
of digital financial ecosystems were examined. Based on the findings obtained, scientific conclusions and
practical recommendations were formulated to support the development of Embedded Finance services based
on Open Banking principles in the commercial banks of Uzbekistan.

ANALYSIS AND RESULTS

The analysis of international experience plays an important role in identifying effective mechanisms
for developing Open Banking-based Embedded Finance services. The experience of developed countries
demonstrates that the successful implementation of these models depends on an advanced open API
infrastructure, an effective regulatory framework, and strong cooperation between banks and fintech companies.
Therefore, the experiences of the United Kingdom, the European Union, the United States, and Singapore
were analyzed within the framework of this study (Table 1).
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Table 1. International experience in developing Open Banking and
Embedded Finance services and its relevance for commercial banks in Uzbekistan*

Implementation of Open Banking and Embedded Finance Relevance for Commercial Banks in
No.| Country : .
Services Uzbekistan
The United Kingdom is one of the leading countries in the
development of the Open Banking model. Since 2018, open | The experience of the United Kingdom
API standards have been implemented within the framework | is valuable for the commercial banks
. of Open Banking initiatives. This model has enabled secure of Uzbekistan in developing open
United . . .
1 . data exchange and strengthened cooperation among banks, API infrastructure, strengthening
Kingdom ) . . . . . e .
fintech companies, and third-party service providers. As a cooperation with fintech companies,
result, opportunities for digital payments, personal financial | and providing customers with integrated
management tools, and integrated financial services have digital financial services.
significantly expanded.
In the European Union, the Payment Services Directive The PSD2 experience provides an
2 (PSD2) established mechanisms for secure access to important foundation for developing
customers’ bank account information with their consent the legal framework for Open Banking
2 European and enabled the provision of payment services through in Uzbekistan, ensuring customer data
Union third-party providers. This approach contributed to the protection, implementing secure data
development of open API infrastructure, the expansion of exchange standards, and supporting
fintech activities, and the integration of banking services into | the further development of the fintech
digital platforms. market.
In the United States, Open Banking approaches have _The experience of the Unltgd States
L . is valuable for the commercial banks
primarily evolved through market-based mechanisms, . . . .
i . . . . of Uzbekistan in developing strategic
. fintech companies, API providers, and Banking-as-a-Service . e .
United . . . . . . partnerships with fintech companies,
3 (BaaS) models. The integration of financial services into . .
States . N . expanding API-based services,
e-commerce platforms, mobile applications, and other digital | . . . .
. . implementing Banking-as-a-Service
ecosystems has contributed to the expansion of Embedded N )
. . (BaaS) models, and creating innovative
Finance solutions. . .
digital business models.
Singapore has implemented a consistent policy aimed Singapore’s experience can be
at developing an open financial ecosystem through effectively applied in Uzbekistan to
cooperation between government institutions and financial | develop digital identification systems,
4 | Singapore organizations. The application of API technologies, establish secure data exchange
digital identification systems, and innovative payment mechanisms, improve innovative
infrastructure has expanded opportunities for integrating payment infrastructure, and strengthen
financial services into digital platforms. the bank—fintech ecosystem.

IQTISODIYOT 9OKOHOMHUKA ECONOMY

The analysis of Table 1 indicates that the successful development of Open Banking and Embedded
Finance services is primarily determined by three key factors: a well-developed API infrastructure, an effective
regulatory framework, and strong cooperation between banks and fintech companies. The experiences of
the United Kingdom and the European Union demonstrate the importance of regulatory support and secure
data exchange mechanisms, while the experience of the United States highlights the role of market-driven
innovation and Banking-as-a-Service (BaaS) models. Singapore’s experience emphasizes the significance of
digital identification systems and advanced technological infrastructure. These approaches provide valuable
opportunities for adaptation to the conditions of Uzbekistan’s banking sector in order to enhance digital financial
services and support the development of innovative business models (Figure 1).

4 Note: Compiled by the author based on data from international regulatory documents, academic studies, and analytical reports on Open Banking
and Embedded Finance.
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EXTERNAL ENVIRONMENT FACTORS
= FinTech ecosystem development
« Growing demand for digital financial services

« Digital transformation policies
« Regulatory and legal framework

¥

OPEN BANKING INFRASTRUCTURE
« Customer consent and authentication
« Data protection and cybersecurity

« Open API technologies  « Secure data sharing

COMMERCIAL BANKS (Financial Institutions
«» Digital lending solutions
* Risk management and compliance (KYC)

« Banking products and services ¢ Payment services

1 API-BASED INTEGRATION

L

FINTECH COMPANIES AND DIGITAL PLATFORMS (White-label Operators)
» Mobile applications e« Digital service providers « Embedded Finance solutions

* E-commerce platforms

EMBEDDED FINANCE SERVICES
» Savings and investment solutions
* Insurance and other financial products J

« Integrated payment services  Digital credit services

¥

END USERS
» Retail customers

* Small and medium-sized enterprises (SMEs)

Figure 1. Conceptual model of developing Embedded
Finance services based on Open Banking principles®

The conceptual model presented in Figure 1 illustrates the mechanism for developing Embedded Finance
services based on Open Banking principles. The model demonstrates that the development of Embedded
Finance depends on the interaction among external environmental factors, Open Banking infrastructure,
commercial banks, fintech companies, and digital platforms. Open API technologies serve as a key integration
tool, enabling secure data exchange between banks and third-party service providers. Through this mechanism,
financial services such as payments, digital lending, and investment solutions can be embedded into digital
platforms and delivered directly to end users (Table 2).

Table 2. Key Factors Influencing the Development of Open
Banking-Based Embedded Finance Services in Uzbekistan®

YOT 39KOHOMHUKA ECONOMY

No. Factors Description Role in Developing Embedded Finance Services
. The development of modern IT infrastructure, open API Digital infrastructure enables the integration of
Digital . ; . L ) . .
1 ) technologies, cloud solutions, and reliable digital platforms banking services with e-commerce platforms,
infrastructure ; . . . . . ) - .
is essential for implementing Open Banking services. mobile applications, and other digital ecosystems.
. Cooperation between banks and fintech companies, the FinTech companies facilitate the integration
FinTech . L . ) . . .
development of innovative financial technologies, and the of banking products into digital platforms and
2 ecosystem ) . . .
creation of new business models play an important role in | support the development of Embedded Payments,
development . g ) . . ) . .
expanding digital financial services. Embedded Lending, and other financial services.
A well-developed latory fi k
Regulatory Effective regulatory mechanisms are required to govern well-develope .regu atory framewor en.su.res
. ) . secure cooperation between banks and digital
3 and legal customer data access, third-party service providers, and . )
. . ; . platforms and supports the reliable operation of
framework the security of digital financial services. . .
Embedded Finance services.
Data The implementation of strong authentication methods, data | Data security enhances customer trust and enables S
4 security and encryption, and cybersecurity mechanisms is essential to | the secure exchange of financial information within D
cybersecurity ensure secure information exchange. Embedded Finance ecosystems.
Under the Open Banking model, customers provide Customer consent enables the delivery of
Customer . o . . ’ . ) . . .
5 consent and consent for sharing their financial data with third-party personalized financial services through various
trust providers and demonstrate confidence in digital financial digital platforms and enhances the overall user
services. experience. m
. . Increasing public awareness and improving skills related Higher levels of financial and digital literacy |
Financial and L ) ) ) : . . f
6 . to digital payments, mobile banking, and modern financial | increase demand for Embedded Finance services
digital literacy ) . . ; .
services are essential. and support their effective adoption by users.
5 Note: Developed by the author based on the analysis of Open Banking and Embedded Finance concepts, international experience, and digital O
|

transformation trends in the banking sector.
6 Note: Developed by the author.
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The analysis of Table 2 indicates that the successful development of Open Banking-based Embedded
Finance services in Uzbekistan depends on several interrelated factors. Among these, digital infrastructure, the
development of the fintech ecosystem, and an effective regulatory framework play a decisive role in ensuring
the integration of banking services with digital platforms. At the same time, data security, customer trust, and
financial and digital literacy are essential for increasing the adoption and long-term sustainability of Embedded
Finance services. Therefore, the coordinated development of these factors will contribute to the expansion of
innovative financial services and further enhance the competitiveness of commercial banks in Uzbekistan.

Interest over time in EF, OPF, DF, OPB, FIN, FT and DCF based on web search on Google
90
80
70
60
50
40
30
20

10

Interest over time (popularity count)

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
Year

e nterest in Embedded finance (EF)

Interest in Open Banking (OPB)
== |nterest in Open Finance (OPF) Interest in Financial Innovation (FIN)
= nterest in Digital Finance (DF) == |nterest in Decentralized Finance (DCF)

= |nterest in Fintech

Figure 2. Global search interest trends for key digital finance concepts (2004-2021)[9]"

The data presented in Figure 2 illustrate the global evolution of public interest in key digital finance concepts.
The results indicate a significant structural shift in financial research and digital finance trends. While generic
concepts such as Financial Innovation have shown a gradual decline in search interest since 2004, concept-
specific terms such as Open Banking (OPB) and FinTech (FT) have experienced rapid growth beginning
in 2015. Furthermore, Embedded Finance (EF) and Decentralized Finance (DeFi/DCF) have emerged as
major areas of interest since 2019, reflecting the accelerating digital transformation of financial services and
their integration into non-financial digital platforms worldwide.

Table 3. Proposed mechanisms for developing Open Banking-based
Embedded Finance services in commercial banks of Uzbekistan®

Mechanism Proposed Measures Expected Outcome

IQTISOD

@ N

API infrastructure Develop standardized open APIs. Secure integration with fintech platforms.

Establish partnership models and

Bank-FinTech cooperation implement Banking-as-a-Service (BaaS).

Expansion of innovative financial services.

Regulatory framework Adopt Open _Banklng regulations and Improved legal certainty e?nd stronger
supporting legal standards. customer protection.
. Strengthen cybersecurity measures and Increased customer trust and secure data
Data security ; -
customer consent mechanisms. sharing.
P Promote financial and digital education Higher adoption of Embedded Finance
Digital literacy .
programs. services.

Developed by the author
Note: Developed by the author.
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The proposed mechanisms presented in Table 3 demonstrate that the successful development of Open
Banking-based Embedded Finance services in Uzbekistan requires a comprehensive and coordinated
approach. Strengthening API infrastructure, promoting bank—FinTech cooperation, improving the regulatory
framework, ensuring data security, and enhancing financial and digital literacy will contribute to expanding
innovative financial services and further improving the competitiveness of commercial banks in Uzbekistan.

CONCLUSION AND RECOMMENDATIONS

This study demonstrates that commercial banks in Uzbekistan are gradually transitioning from traditional,
isolated business models to integrated digital financial ecosystems. The global development of Open Banking
(OPB) and Embedded Finance (EF) reflects the growing demand for seamless and customer-oriented digital
financial interactions. Supported by more than 40 million remote banking users and the rapid development
of the fintech sector, Uzbekistan has a strong foundation for expanding Embedded Finance services. At the
same time, further development can be supported through the introduction of unified Open API standards,
the enhancement of data security and customer consent mechanisms, and the continued modernization of
technological infrastructure across commercial banks.

Recommendations

Regulate Open API Standards. The Central Bank is encouraged to introduce standardized Open API
protocols aligned with PSD2 principles to ensure secure, reliable, and standardized data exchange between
banks and fintech companies.

Promote Banking-as-a-Service (BaaS) Business Models. Commercial banks are encouraged to
further develop Banking-as-a-Service (BaaS) platforms by modularizing their infrastructure, thereby expanding
opportunities to provide financial services through e-commerce platforms and merchant applications.

Enhance Data Security and Customer Consent. The implementation of automated customer consent
management systems and comprehensive end-to-end encryption frameworks will further strengthen the
protection of customer data and increase confidence in digital financial services.

Expand Embedded SME Financial Services. Commercial banks are encouraged to expand embedded
trade finance solutions and automated credit-scoring tools within B2B merchant platforms, thereby improving
access to corporate financing and supporting the development of the business sector.
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